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Design Patterns

———
® A general reusable solution to recurring

design problems.
= Not a recipe
® A higher level language for design

= Factory, Singleton, Observer and not “this
class inherits from that other class”
Design Patterns

Design Patterns: Elements of
Reusable Object-Oriented Software =i

® Lots of information online




Different Views




Different Views (cont.)

———
® When the data change all views should

change
= Views dependant on data

® Views may vary, more added in the future
m Data store implementation may changes
® We want:

m Separate the data aspect from the view one
= Notify views upon change in data




The Observer Design Pattern

_ observers
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Observable and Observer
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Observer and Java

———
m Java provides an Observer interface and an

Observable class

® Subclass Observable to implement your own
subject

m registration and removal of observers
= notification
® Implement Observer

m Other uses of this pattern throughout the JDK



http://java.sun.com/javase/6/docs/api/java/util/Observer.html
http://java.sun.com/javase/6/docs/api/java/util/Observable.html

Observer

java.uiil

Interface Observer

public interface Ohserver

A class can wnplement the Ohserver interface when it wants to be informed of changes i obset

SInce:
JDE 1.0

See Also:
Chaserwvahle

Method Summary

void|update (Chservable o, Chiject ard)
This method iz called whenewer the observed object 15 changed.




Observable

Constructor Summary

Observable ()
Construct an Obgervable with zero Obgervers.

Method Summary

wvoid

addObserver (Ohzerver o)
Adds an observer to the set of observers for this object, provided that it 15 not the

protected
woid

clearChanged ()
Indicates that this object has no longer changed, or that it has already notitied all «

haschanged method will now retwn false.

int

countobservers ()
Returns the number of observers of thig observable object.

void

deleteObserver (Observer o)
Deletes an observer from the set of observers of this object.

woid

deleteObservers ()
Clears the obgerver list o that thig object no longer has any obgervers.

boolean

hasChanged ()
Tests if thig object has changed.

wvoid

notifyObservers ()
If thiz object has changed, as indicated by the haschanged method, then notify all
method to indicate that this object hag no longer changed.

void

notifyobservers (Object arg)
If thiz object has changed, as indicated by the haschanged method, then notify all
method to indicate that this object has no longer changed.

protected
wvoid

setChanged ()
Marks thig observable object ag having been changed: the hascChanged method




Example Code - Subject

public class IntegerDataBag extends Observable
implements Iterable<Integer> {

private ArraylList<Integer> list = new ArrayList<Integer>() ;

public void add( Integer i ) {
list.add (i) ;
setChanged() ;
notifyObservers () ;

}

public Iterator<Integer> iterator() {
return list.iterator();

}

public Integer remove( int index ) ({
if( index < list.size() ) {
Integer i = list.remove( index );
setChanged() ;
notifyObservers () ;
return i;

}

return null;



Example Code - Observer

public class IntegerAdder implements Observer ({

private IntegerDataBag bag;

public IntegerAdder ( IntegerDataBag bag ) {
this.bag = bag;

bag.addObserver( this ) ;
}

public void update (Observable o, Object arg) {
if (o == bag) {
println ("The contents of the IntegerDataBag have changed.");
int sum = 0;
for (Integer i : bag) {
sum += i;

}

println("The new sum of the integers is: " + sum);

1
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Inner Classes
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public class House ({

private String address;

'l — Scope)

NQAIT =

public class Room {
private double width;
private double height;

107 win'w

7¥ NTYW N1'R Room
House nyp7nnn
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(static member) n'ovo .1
(nonstatic member) n'ovo X7
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Now N
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NINNAIT =
Iterator -ICollection =
Brain-lBody =
Cell-l List N'ONPA DMYTAMN 0N '1aNn =
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Inner Classes

T ——
N'N"190 NP7NNN 019'VUN DXY 7w yoIin D Javaa =

NOLIYA NP7NNA 019'VN DXY? V'IVUN

npYwn =
X127 TNhiM AN =

AXI'Y N9 NTY W NMN9N NZ7NNN 019'0Nn DXY7 =
NOVIYVN NP7NNNN DXV7 N'VNIVIN

D'NNY7I NITY? WA NM1I95N N7NN7 U D7 ARXIND =
19'a"%1 novivn np7nnn Y (In"o1o 17'9X)

18



Inner Classes

public class House {
private String address;
public class Room {
// implicit reference to a House
private double width;
private double height;
public String toString() {

return "Room inside: " +

address;
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Inner Classes

—
Height of House

public class House ({
private String address;
private double height; Height of Room
public class Room ({
// implicit reference to a House
private double height; Height of Room
_ _ _ Same as this.height
public String toString() {

return "Room height: " + height

+ " House height: " + House.this.height;
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public class House {
private String address;
public void test() {
Room r = new Room() ;

System.out.println( r );

public class Room {
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public class Test {
public static void main(String[] args) {
House h = new House() ;

House.Room r = h.new Room() ;

outerObject.new InnerClassConstructor
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Static Nested Classes
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public class House {

private String address;

|
Error: this room
IS not related to

public|static|class Room ({ 7R .
public String toString() {
return “Room “ + address;
}
} Not related to any
} specific house

———

public class Test ({

public static void main(String[] ar« s) {

House.Room r = new House.Room() ;

new OuterClassName.InnerClassConstructor




AbstractMap

public abstract class AbstractMap<K,V> implements Map<K,V> {

public static class SimpleEntry<K,V>
implements Entry<K,V>, java.io.Serializable ({
private final K key;
private V value;
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public class Outer ({
private static class Inner implement Interface ({

public static Interface getInner () ({
return new Inner ()

Interface i = new Outer.Inner(); //error

Interface i = Outer.getInner(); // ok
27
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————
Function object (functor) =

IX 97 NITNNN [I' =

Arrays.sort(stringArray, new Comparator<String>() {
public int compare (String sl, String s2) ({
return sl.length() - s2.length();

}

})

NI0NU'R YIN'N =

public Iterator<E> iterator () {
return new Iterator<E>() {
boolean hasNext () {...}
E next() {...}
void remove () {...}

};
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public class Test ({

public void test () {
class Info {
private int x;
public Info(int x) {this.x=x;}
public String toString() {

return “** N 4 x 4 Nk

};
Info info = new Info(0);

System.out.println (info) ;
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public class Test {
public void test (int x) ({
final int y = x+3;
class Info {
public String toString() {

return “**” 4+ y 4 “Wkkk7

};

System.out.println( new Info())
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